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DETAILED ACTION 

Response to Amendment 

1 . This action is in response to the communication filed on April 17^, 2008 

2. Claims 1-20 are pending in the application. 

3. Applicant submitted terminal disclaimer on June 26*'', 2008 has been approved. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

A palcnl may nol be oblaincd Ihough the invention is not identically disclosed or described as set forth in 
section 102 ol' this title, it the dil't'erences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1- 2, 5-15, 25-32 are rejected under 35 U.S.C. 102(b) as being anticipated by Obara 
et al (US Pat NO. 5,661,380) in view of Becerra ( Four Quadrant Sensorless Brushless ECM Drive 
; CH2992-6/9 1/0000-0202, IEEE). 

As for claim 1 , Obara et al shows a method for detecting a rotational velocity of a traction 
motor in a vehicle comprising: obtaining a traction motor signal having at least one phase, wherein 
traction motor signal is responsive to an operating condition of traction motor ( Column 3, lines 42- 
47; Column 4, lines 40- Col 5, lines 25; Fig 1; Speed Sensor 6 which obtain the motor input signal 
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which respond to motor 4 in two outputs 6a, 6b ); processing traction motor signal to create an 
indication result based on a frequency of traction motor signal ( Column 3, lines 63 - Column 4, 
lines 13; Fig 1, primary frequency command generating means 20; alternating current command 
generating means 80, PWM signal generating means 90 ); and determining rotational velocity of 
traction motor based on indication result ( See Fig 1 , three phase ahemating current motor 4, speed 
sensor 6, current sensor 7, accelerator sensor 8, rotating angular speed detecting means 10; Column 
3, lines 30 -50 ). Obara et al in view of Balch does not show motor signal is responsive to motor in 
an electrically unexcited state. Becerra shows motor signal is responsive to motor in an electrically 
unexcited state (Col 1 , Introduction, where the sensor is utilized to measure the EMF voltage in 
motor unexcited phase). 

It would have been obvious for one of ordinary skill in the art to provide the EMF voltage 
measurement, which exhibited in unexcited phase, as the feedback trigger signal as taught by 
Becerra, to Obara et al in view of Balch, to provide a rotational velocity detection method. 

As for claim 2, Obara et al shows obtaining a vehicle data signal (See Fig 1, primary 
frequency command generating means 20, vector control calculating means 50, alternating current 

command generating means 80, PWM signal generating means 90 where provides reference feed 
back signal accordingly to the vehicle condition alone with standard signal Eu, Ev, Ew; column 3, 
lines 51 - column 4, lines 17). 

As for claim 5, Obara et al shows processing traction motor signal includes proceeding with 
processing responsive to vehicle data signal (See Fig 1, current control means 70; Fig 2, Column 3, 
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lines 17 -19; Column 5, lines 37 -41; Column 5, lines 54 - 62; Column 5, lines 64 - Column 6, lines 
7). 

As for claim 6, Obara et al shows converting traction motor signal into a two-phase signal 
responsive to traction motor signal (See Fig 1, speed sensor 6a, 6b; Column 4, lines 18 -22). 

As for claim 7, Obara et al shows processing includes applying two-phase signal to phase 
locked loop (PLL) circuitry so as to create a PLL signal responsive to the frequency of two-phase 
signal (See Fig 2, Fig 4; Column 4, lines 37 - 47; Column 7, lines 35-44). 

As for claim 8, Obara et al shows processing further includes processing PLL signal so as to 
create a two-phase unity signal responsive to the frequency of PLL signal( See Fig 1; Fig 2; 
Column 5, lines 35 - 47; Column 7, lines 20 -34). 

As for claim 9, Obara et al shows processing further includes combining unity signal and 
two-phase signal so as to create indication result (See Fig 1; Fig 2; Column 5, lines 35 - 47; 
Coluntm 7, lines 20 -34). 



As for claim 10, Obara et al shows determining includes comparing unity signal with 
two-phase signal so as to determine the frequency error of two-phase signal (See Fig 1; Fig 2; 
Column 5, lines 35 - 47; Column 7, lines 20 -34). 
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As for claim 1 1 , Obara et al shows indication result is responsive to the frequency of unity 
signal( See Fig 1; Fig 2; Colunm 5, lines 35 - 47; Column 7, lines 20 -34). 

As for claim 12, Obara et al shows indication result is responsive to the frequency of 
two-phase signal( See Fig 1; Fig 2; Column 5, lines 35 - 47; Column 7, lines 20 -34). 

As for claim 13, Obara et al shows processing fraction motor signal includes determining the 
magnitude of two-phase signal (See Fig 3, Magnitude comparator; Column 5, lines 33-34). 

As for claim 14, Obara et al shows processing includes creating indication result wherein 
indication result is responsive to the magnitude of two-phase signal( See Fig 2, Fig 3, magnitude 
comparator, voltage utilization improving circuit 74 where the input voltage magnitude is compared 
and modified before used for generating the PWM signal; Column 6, lines 50-60 ). 

As for claim 15, Obara et al does not show processing fraction motor signal includes 
isolating a single phase of fraction motor signal. 

Becerra show processing traction motor signal includes isolating a single phase of traction 
motor signal (Col 1 , Introduction, where only two of the three phases motor is excited, left a single 
phase of motor isolated). 

It would have been obvious to one of ordinary skill in the art to modify the confrol system 
and method of Obara et al by providing at least one phase of fraction motor signal of Becerra as a 
reference in order to complete the feedback confrol loop system. 
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As for claim 25, Obara et al shows rotational velocity of traction motor is indicative of a 
velocity of vehicle( Column 1, lines 15 -35; Column 2, lines 40-41; Column 3, lines 30 -45 where 
the speed sensor detects the current and rotating speed of the motor and the motor serve as driving 
mean for vehicle). 

As for claim 26, Obara et al shows traction motor is connected to an axle of vehicle and the 
method further comprises determining if a locked axle condition exists (Abstract; Column 1, lines 
15 -35; Column 2, lines 40-41; Column 7, lines 45 - 48 where locked axle conditions exists while 
sensor failure). 

As for claim 27, Obara et al shows determining at least one of: determination of speed of 
vehicle, vehicle adhesion control, vehicle speed control, and wheel diameter determination based on 

indication result (Column 2, lines 1-19 where the speed reference can used for locked axle 
indication, speedometer, adhesion control, cruise control, wheel diameter calibration utilizing 
control system design an sensor design). 

As for claim 28, Obara et al shows traction motor signal is based on a voltage generated by a 
residual flux in traction motor when rotated by movement of vehicle ( Column 4, lines 41 - Column 
5, lines 35). 

As for claim 29, Obara et al shows a data storage medium including instructions encoded in 

a computer readable form for causing a computer to implement a process for detecting a rotational 
velocity of a traction motor in a vehicle comprising: obtaining a traction motor signal having at least 
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one phase, wherein traction motor signal is responsive to an operating condition of traction motor 
(Column 3, lines 42- 47; Column 4, lines 18-22; Fig 1; Speed Sensor 6 which obtaining motor 
input signal which respond to motor 4 in two outputs 6a, 6b; where unexcited state is non-input 
delivered to the system); processing traction motor signal to create an indication result responsive 
to a frequency of traction motor signal; ( Column 3, lines 63 - Column 4, lines 13; Fig 1, primary 
frequency command generating means 20; altemating current command generating means 80, 
PWM signal generating means 90); and determining rotational velocity of traction motor based on 
indication result( See Fig 1, three phase altemating current motor 4, speed sensor 6, current sensor 
7, accelerator sensor 8, rotating angular speed detecting means 10; Column 3, lines 30 -50; See Fig 
2, 301,31,40,50, M/C; Column 5, lines 48-53 ). 

Obara et al in view of Balch does not show motor signal is responsive to motor in an 
electrically unexcited state. Becerra shows motor signal is responsive to motor in an electrically 
unexcited state (Col 1, Introduction, where the sensor is utilized to measure the EMF voltage in 
motor unexcited phase). 

It would have been obvious for one of ordinary skill in the art to provide the EMF voltage 
measurement, which exhibited in unexcited phase, as the feedback trigger signal as taught by 
Becerra, to Obara et al in view of Balch, to provide a rotational velocity detection method. 

As for claim 30, Obara et al shows a computer data signal encoded in a computer readable 
medium, data signal comprising code configured to direct a computer to implement a process for 
detecting a rotational velocity of a traction motor in a vehicle comprising: obtaining a traction 

motor signal having at least one phase(Column 3, lines 42- 47; Column 4, lines 18-22; Fig 1; Speed 
Sensor 6 which obtaining motor input signal which respond to motor 4 in two outputs 6a, 6b), 
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wherein traction motor signal is responsive to an operating condition of traction motor (Column 3, 
lines 42- 47; Column 4, lines 18-22; Fig 1; Speed Sensor 6 which obtaining motor input signal 
which respond to motor 4 in two outputs 6a, 6b ); processing traction motor signal to create an 
indication result responsive to a frequency of traction motor signal( Column 3, lines 63 - Column 4, 
lines 13; Fig 1, primary frequency command generating means 20; alternating current command 
generating means 80, PWM signal generating means 90); and determining rotational velocity of 
traction motor based on indication result (See Fig 1, three phase altemating current motor 4, speed 
sensor 6, current sensor 7, accelerator sensor 8, rotating angular speed detecting means 10; Column 
3, lines 30 -50; See Fig 2, 301,31,40,50, M/C; Column 5, lines 48-53 ). 

Obara et al in view of Balch does not show motor signal is responsive to motor in an 
electrically unexcited state. Becerra shows motor signal is responsive to motor in an electrically 
unexcited state (Col 1, Introduction, where the sensor is utilized to measure the EMF voltage in 
motor unexcited phase). 

It would have been obvious for one of ordinary skill in the art to provide the EMF voltage 
measurement, which exhibited in unexcited phase, as the feedback trigger signal as taught by 
Becerra, to Obara et al in view of Balch, to provide a rotational velocity detection method. 

As for claim 3 1 , Obara et al shows a computer processor on a vehicle for performing a 
process for detecting a rotational velocity of a traction motor in a vehicle comprising: obtaining a 
traction motor signal having at least one phase,(Column 3, lines 42- 47; Column 4, lines 18-22; Fig 
1; Speed Sensor 6 which obtaining motor input signal which respond to motor 4 in two outputs 6a, 
6b ) wherein traction motor signal is responsive to an operating condition of traction motor ( 
Column 3, lines 42- 47; Column 4, lines 18-22; Fig 1; Speed Sensor 6 which obtaining motor input 
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signal which respond to motor 4 in two outputs 6a, 6b ); processing traction motor signal to create 
an indication result responsive to a frequency of traction motor signal( Column 3, lines 63 - 
Column 4, lines 13; Fig 1, primary frequency command generating means 20; altemating current 
conmiand generating means 80, PWM signal generating means 90); and determining rotational 
velocity of traction motor based on indication result (See Fig 1 , three phase altemating current 
motor 4, speed sensor 6, current sensor 7, accelerator sensor 8, rotating angular speed detecting 
means 10; Coluntm 3, lines 30 -50; See Fig 2, 301,31,40,50, M/C; Column 5, lines 48-53 ). 

Obara et al in view of Balch does not show motor signal is responsive to motor in an 
electrically unexcited state. Becerra shows motor signal is responsive to motor in an electrically 
unexcited state (Col 1, Introduction, where the sensor is utilized to measure the EMF vohage in 
motor unexcited phase). 

It would have been obvious for one of ordinary skill in the art to provide the EMF voltage 
measurement, which exhibited in unexcited phase, as the feedback trigger signal as taught by 
Becerra, to Obara et al in view of Balch, to provide a rotational velocity detection method. 

As for claim 32, Obara et al shows a system for detecting a rotational velocity of a traction 
motor in a vehicle comprising: a traction motor generating a traction motor signal having at least 
one phase ( Column 3, lines 42- 47; Column 4, lines 18-22; Fig 1; Speed Sensor 6 which obtaining 
motor input signal which respond to motor 4 in two outputs 6a, 6b ), wherein traction motor signal 
is responsive to an operating condition of traction motor ( Column 3, lines 42- 47; Column 4, lines 
18-22; Fig 1; Speed Sensor 6 which obtaining motor input signal which respond to motor 4 in two 
outputs 6a, 6b ); a voltage sensor configured to generate a signal indicative a voltage generated by 
residual flux in traction motor when rotated by movement of vehicle with traction motor in an 
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electrically unexcited state; (See Fig 1, three phase alternating current motor 4, speed sensor 6, 
current sensor 7, accelerator sensor 8, rotating angular speed detecting means 10; Column 4, lines 
41 - Column 5, lines 35); and a controller in operable communication with at least one of traction 
motor and voltage sensor configured to process traction motor signal and signal, See Fig 1, three 
phase alternating current motor 4, speed sensor 6, current sensor 7, accelerator sensor 8, rotating 
angular speed detecting means 10; current control means 70; Column 5, lines 37- 53; Column 3, 
lines 30-50 where the speed sensor and current , accelerator sensor are used to diagnostic and 
process the traction motor signal as the input to controller) and thereby create an indication result 
responsive to a frequency of traction motor signal and indicative of rotational velocity of traction 
motor (See Fig 1, three phase alternating current motor 4, speed sensor 6, current sensor 7, 
accelerator sensor 8, rotating angular speed detecting means 10; current control means 70; Column 
5, lines 37- 53; Column 3, lines 30 -50; See Fig 2, 301,31,40,50, M/C; Column 5, lines 48-53). 

Obara et al in view of Balch does not show motor signal is responsive to motor in an 
electrically unexcited state. Becerra shows motor signal is responsive to motor in an electrically 
unexcited state (Col 1, Introduction, where the sensor is utilized to measure the EMF voltage in 
motor unexcited phase). 

It would have been obvious for one of ordinary skill in the art to provide the EMF voltage 
measurement, which exhibited in unexcited phase, as the feedback trigger signal as taught by 
Becerra, to Obara et al in view of Balch, to provide a rotational velocity detection method. 

5. Claims 3,4 are rejected under 35 U.S. C. 102(b) as being anticipated by Obara et al (US Pat 
NO. 5,661,380) in view of Becerra ( Four Quadrant Sensorless Brushless ECM Drive ; CH2992- 
6/91/0000-0202, IEEE) and fiirther in view of Balch . 
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As for claim 3, Obara et al shows vehicle data signal includes a reference speed signal 
responsive to a rotational velocity of additional traction motor (See Fig 1, primary frequency 
command generating means 20, vector control calculating means 50, alternating current command 
generating means 80, PWM signal generating means 90 where provides reference feed back signal 
accordingly to the vehicle condition alone with standard signal Eu, Ev, Ew; column 3, lines 51 - 
column 4, lines 17). Obara et al in view of Becerra does not show the vehicle includes an additional 
traction motor. 

Balch et al shows, vehicle includes an additional traction motor (Column 2, lines 9-10, Column 
2, lines 35 -43). 

It would have been obvious to one of ordinary skill in the art to modify the control system and 
method of Obara et al by adding an additional motor in order to achieve determining a reference 
speed approximating a ground speed of a vehicle having a plurality of axles for the locomotive. 

As for claim 4, Balch et al shows vehicle data signal includes a reference speed tolerance 
(Column 3, lines 27 - 37 where the minimum speed wheel slip is selected as the reference speed 
tolerance). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by adding the reference speed tolerance in order to eliminate cost and 
improve accuracy due to ground conditions and other environmental conditions. 

6. Claims 16-20; 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Obara 
et al (US Pat NO 5,661,380) in view of Becerra (Four Quadrant Sensorless Brushless ECM Drive; 
CH2992-6/9 1/0000-0202, IEEE) and further in view of Kumar et al (US Pat NO 5,992,950). 
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As for claim 16, Kumar et al shows processing traction motor signal includes applying 
single phase of traction motor signal to a rectifier so as to create a rectified signal( See Fig 1, power 
rectifier 13; Column 3, lines 22- 47). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by adding rectification means of Kumar et al in order to obtain the 
magnitude of output current. 

As for claim 17, Kumar et al shows processing traction motor signal includes applying 
rectified signal to a low pass filter so as to create an indication result responsive to the magnitude of 
single phase of traction motor signal (Column 3, lines 42-47; Column 4, lines 20-27). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by adding the lower frequency filter means of Kumar et al in order to 
minimizes transient voltage variants and stabilizes Direct Current voltage. 

As for claim 18, Kumar et al shows processing traction motor signal includes processing 
single phase of traction motor signal so as to create indication result responsive to the magnitude of 
single phase of traction motor signal (Column 4, lines 7-26). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by create at least one phase of traction motor signal of Kumar et al as a 
reference signal in order to compare the feedback control loop system signal. 

As for claim 19, Obara et al shows processing traction motor signal includes determining the 
time between predefined signal event occurrences so as to create an indication result responsive to 
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the frequency of signal phase of traction motor signal (Column 3, lines 60 - Column 4, lines 17; 
Colunm 4, lines 41 - Colunm 5, lines 30). 

As for claim 20, Kumar et al processing traction motor signal includes processing traction 
motor signal so as to create indication result responsive to the frequency of traction motor 
signal(Column 2, lines 34 - 55; Column 4, lines 8 - 26; Column 6, lines 23 -60). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by adding the motor signal frequency control means of Kumar et al in 
order to create desired responsive signal to traction motor signal in frequency 

As for claim 22, Kumar et al shows processing fraction motor signal includes obtaining a 
vehicle data signal and applying single phase of fraction motor signal to a band pass filter so as to 
create a band pass output signal responsive to vehicle data signal(See Fig 3, Column 8, lines 13 - 
30). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by adding the lead lag filter of Kumar et al in order to provide certain 
frequency operation range for the motor. 

As for claim 23, Kumar et al shows processing fraction motor signal includes applying band 
pass output signal to a signal rectifier so as to create a rectified signal (See Fig 1, Fig 3; Column 6, 
lines 62- Column 7, line 3; Column 4, lines 48-67 where prime mover 1 1 provides signal toward 
main alternator for power rectification). 



Application/Control Number: 10/797,297 Page 14 

Art Unit: 3664 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by applying the process means of Kumar et al to apply the band pass 
signal to signal rectifier in order to utilize the band pass signal as a reference to compare with three 
phase motor signals in magnitude after rectification. 

As for claim 24, Kumar et al shows processing traction motor signal includes applying 
rectified signal to a low pass filter so as to create indication result wherein indication result is 
responsive to the magnitude and frequency of single phase of traction motor signal (Column 3, lines 
42-47; Column 4, lines 20-27). 

It would have been obvious to one of ordinary skill in the art to modify the control system 
and method of Obara et al by adding the lower frequency filter means and create responsive 
reference signal of Kumar et al in order to minimizes transient voltage variants and stabilizes Direct 
Current voltage and complete feedback loop reference signal. 

7. Claim 21 is rejected under 35 U.S. C. 103(a) as being unpatentable over Obara et al (US Pat 
NO 5,661,380) in view of Becerra ( Four Quadrant Sensorless Brushless ECM Drive ; CH2992- 
6/91/0000-0202, IEEE) and fiirther in view of Discenzo (US Pat No. 6,326,758). 

As for claim 21, Obara et al in view of Becerra dos not show processing traction motor 
signal includes calculating indication result using Fourier analysis, wherein indication result is 
responsive to the magnitude and frequency spectrum of traction motor signal. 

Discenzo shows processing traction motor signal includes calculating indication result 
using fourier analysis, wherein indication result is responsive to the magnitude and frequency 
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spectrum of traction motor signal ( Column 6, lines 51 - 65; Column 14, lines 38 - 50; Column 9, 
lines 22 - 35 ). 

It would have been obvious to one of ordinary skill in the art to modify the signal analysis 
method of Obara et al in view of Kumar et al by implementing the signal analysis method of 
Discenzo in order to advantageously utilize the outputs of the control system and to optimize the 
performance of control system. 

Response to Arguments 

1. Applicant's arguments with respect to claims 1-32 have been considered but are moot in 
view of the new ground(s) of rejection. 

2. In response to applicant's argument that examiner does not exhibit the burden of establishing 
a prima facie case of obviousness, the test for obviousness is not whether the features of a 
secondary reference may be bodily incorporated into the structure of the primary reference; nor is it 
that the claimed invention must be expressly suggested in any one or all of the references. Rather, 
the test is what the combined teachings of the references would have suggested to those of ordinary 
skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). 

3. Applicant aruges the reference does not show a method for detecting a rotational velocity of 
a traction motor i a vehicle comprising: obtaining a traction motor signal having at least one phase 
wherein traction motor signal is responsive to an operating condition of traction motor in an 

electrically unexcited state; applicant's attention is directed to the utilized reference, where Becerra 
shows motor signal is responsive to motor in an electrically unexcited state (Col 1, Introduction, 
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where the sensor is utilized to measure the EMF voltage in motor unexcited phase), where Obara et 
al shows detecting a rotational velocity of a traction motor in a vehicle comprising: obtaining a 
traction motor signal having at least one phase, wherein traction motor signal is responsive to an 
operating condition of traction motor ( Column 3, lines 42- 47; Column 4, lines 40- Col 5, lines 25; 
Fig 1 ; Speed Sensor 6 which obtain the motor input signal which respond to motor 4 in two outputs 
6a, 6b.) 

Conclusion 

1. THTS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 

mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on the 
date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to IAN JEN whose telephone number is (571)270-3274. The examiner can 
normally be reached on Monday - Friday 9:00-6:00 (EST). 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's supervisor, 
Khoi Tran can be reached on 571-272-6919. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ian Jen/ 

Examiner, Art Unit 3664 
/Khoi H Iran/ 

Supervisory Patent Examiner, Art Unit 3664 



